Synthetic procedures for some of the intermediates used in the syntheses of the dyes reported here, namely 4-(2,3,3-trimethyl-5-sulfonato-indolinium-1-yl)butane-1-sulfonate (6), 1-ethyl-(2,3,3-trimethyl-5-sulfonato-indolinium) bromide (8), 30 and 6- (2,3,3-trimethyl-3H-indolium-1-yl) hexanoic acid (12), were previously reported by Mujumdar et al. 1 Further synthetic detail and analysis are presented here for intermediate (4), 4-(2,3,3-trimethyl-3H-indolium-1-yl)butane-1-sulfonate, previously described by Ernst et al. 2 35 Dyes were characterised by NMR (300 or 500 MHz). Some dyes required the use of mixed solvent systems due to limited solubility in single solvents. Mass Spectra were obtained using a PerSeptive Voyager STR MS matrix assisted laser desorption ionization (MALDI) time of flight (TOF) mass 40 spectrometer. Samples were prepared using equal volumes of analyte and matrix (10mg/mL alpha-cyano-4-hydroxycinnamic acid in 50:50 H2O:MeOH + 0.1% AcOH v/v). Calibration was done using a mixture of peptides (FMRF, Bradykinin, Angiotensin, Fibrinopeptide, Renin 45 Substrate, ACTH) each at approx. 10uM in 50:50 H 2 O:MeOH + 0.1% AcOH(v/v).
SYNTHESIS OF INTERMEDIATES N,N-dibutyl-4-ethenylaniline (1)
50 Butyllithium (2.5 M in hexane, 13.6 ml; 34.0 mmol) was added slowly to a solution of methyltriphenylphosphonium bromide (14.0 g; 39.2 mmol) in anhydrous THF (100 ml). Dibutylaminobenzaldehyde (5.0g; 21.6 mmol) was added and the reaction stirred under argon at room temperature. After 24 55 hours the reaction was poured into hexane (1000 ml) and stirred for 15 minutes. The yellow precipitate was removed by filtration through Celite. The filtrate was concentrated to approximately 20 ml by rotary evaporation and then passed through a 0.2 μm ultrafilter. Solvent removal by rotary 60 evaporation produced a light yellow oil, which solidified on standing; yield 4.52g. (19.5 mmol, 90%) . Silica gel TLC R f = 0.8 (ethyl acetate-hexane,1:9 (2 H, d, J= 6.4, Phe) .
5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}thiophene-2-

70
carboxaldehyde (2)
Freshly distilled 5-bromo-2-thiophene carboxaldehyde (1.91 mL,160.7 mmol) was mixed with dibutylaminovinylbenzene (1) (3.11g, 13.4 mmol), palladium (II) acetate (30.9 mg), tris-(o-tolyl)phosphine (84.7 mg) and triethylamine (6.15 ml) 75 under argon in a thick-walled glass reaction vessel. The mixture was stirred magnetically and heated at 115-120 o C for 24 hours. The resulting deep brown mixture was cooled, stirred at room temperature overnight, then partitioned between methylene chloride (50 ml) and water (50 ml (1 H, d, J = 6.3, Pyr).
SYNTHESIS OF DYES & DERIVATIVES
Dyes (PGH-1 through PGH-10) were synthesised by the following general method. Equi-molar quantities of anilino- facilitate the reaction. At various times a sample of the mixture was diluted in ethanol and measured by UV/Vis spectroscopy. Reaction progress was monitored by appearance of the product dye (Table 3 ) and decrease of the aldehyde (A 444 ). If significant starting aldehyde remained 235 unreacted, additional heterocycle was added and the reaction continued. When the A dye / A 444 ratio remained constant, the reaction was concentrated to dryness by rotary evaporation. Dyes were purified by either normal or reversed phase column chromatography. 
4-{4-[(E)-2-(5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}-thiophen-2-yl)ethenyl]quinolinium-1-yl}butane-1-sulfonate (PGH-1)
Intermediates (2) and (3) (7.17 mmol) were condensed with 245 the aid of piperidine to form the product dye which was purified by column chromatography over silica gel (75g) Intermediates (2) and (5) (2.34 mmol) were combined to form a blue product. The residue was dissolved in a mixture of methanol (8 ml), trifluoroacetic acid (0.36 ml), and dichloromethane (70 ml), and separated over a silica gel column (30 g) eluting with a methanol in dichloromethane 300 gradient.
Fractions containing pure dye (silica TLC developed with methanol-ethyl acetate, 1:1, R f = 0.56) were combined and dried. The resulting film was dissolved in methanol-dichloromethane (1:3) and precipitated with hexane (100 ml). Product was collected by filtraton and dried in 305 vacuo yielding 0.54 g of blue powder (0.89 mmol, 38% 
Potassium-2-[(E)-2-(5-{(E)-2-[4-(dibutylamino)phenyl]-ethenyl}thiophen-2-yl)ethenyl]-3,3-dimethyl-1-(4-sulfonatobutyl)-3H-indolium-5-sulfonate (PGH-4)
The dye resulting from reacting (2) with intermediate ( 
Potassium iodide -2-[(E)-2-(5-{(E)-2-[4-(dibutylamino)-phenyl]ethenyl}thiophen-2-yl)ethenyl]-1-ethyl-3,3-dimethyl-3H-indolium-5-sulfonate (1:1) (PGH-6)
Intermediates (2) and (8) 
4-{2-[(E)-2-(5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}-thiophen-2-yl)ethenyl]-6-methoxyquinolinium-1-yl}butane-1-sulfonate (PGH-7)
The reaction products from intermediates (2) and (9) (0.589 370 mmol) with piperidine were separated by silica gel chromatography eluting with an acetonitrile-dichloromethane chloride gradient (0 to 100% (2) (1 H, broad, Pyr).
1-(5-carboxypentyl)-4-[(E)-2-(5-{(E)-2-[4-(dibutylamino)-phenyl]ethenyl}thiophen-2-yl)ethenyl]quinolinium bromide (PGH-9)
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Method A-COOH form: Solutions of Carboxaldehyde (2) and quaternized lepidine (11A) (2.51 mmol) and were mixed with piperidine and stirred overnight at ambient temperature. When the A 612 / A 398 ratio remained constant, the mixture was concentrated to dryness, and purified by silica solutions were stirred with piperidine. Product was purified by chromatography as described above giving 2.08 g blue solid. The DIPEA salt was converted to the free carboxylic acid by partitioning between dichloromethane (130ml) and 10% hydrobromic acid (125 ml). The organic layer was 430 separated, washed with water and dried giving 0.66 g PGH-9 pure by TLC (methanol-ethyl acetate, 3:1, R f 0.25) (0.997 mmol, 33% the quantitative formation of the active NHS ester, which was used directly for the preparation of amino-PEG conjugates.
4-[(E)-2-(5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}-thiophen-2-yl)ethenyl]-1-[6-( methoxypolyethylene glycol-750-amino)-6-
485 oxohexyl]quinolinium bromide (PGH-9-PEG750) mPEG 750 -NH 2 (224 mg 0.300 mmol) was added to previously prepared PGH-9-OSu in DMF/DIPEA solution (14 ml, 0.142 mmol) and mixed for 5 days. Thin layer chromatography 3)] confirmed product formation by the loss 490 of active ester at the solvent front and increase of PEG product at the origin. The product was isolated by precipitation with 200 ml diethyl ether and collection of the blue solid. Chromatography of this product over alumina eluted with a methanol-dichloromethane gradient caused the 495 dye to change color from deep blue to a light greenish blue. This material was rechromatographed over silica gel, eluting with increasing solvent polarity from dichloromethane, 2-propanol, acetonitrile, methanol, and water.
The PEG derivative finally eluted with methylsulfoxide and 500 dimethylformamide followed by 1% acetic acid in tolueneethyl acetate (1:2) . These fractions were concentrated and the residual material was partitioned between ethyl acetate and aqueous potassium chloride (4M (250 mg 0.333 mmol) was added to previously prepared PGH-9-OSu in DMF/DIPEA solution (0.302 mmol). The reaction was stirred at room temperature until complete as described above. Solvent removed by rotary evaporation using an acetonitrile azeotrope. This product showed sufficient purity 515 by silica and reversed phase TLC (1% acetic acid in methanolacetonitrile, 1:3) and required no further purification; yield: 540 mg. and mixed until reaction was complete (5 days), as described.
4-[(E)-2-(5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}-thiophen-
525
The reaction was diluted with diethyl ether (30 ml). The blue product was recovered after decanting the solvents and then drying. Chromatography over alumina eluting with a methanol-dichloromethane gradient resulted in a complete change in color from blue to brown-yellow. However, C 
4-[(E)-2-(5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}-thiophen-2-yl)ethenyl]-1-[6-( methoxypolyethylene glycol-5000-amino)-6-oxohexyl]quinolinium bromide (PGH-9-PEG5000)
540 mPEG 5000 -NH 2 (1.11 g 0.222 mmol) and PGH-9-OSu in DMF/DIPEA solution (0.202 mmol) were mixed until reaction was complete (5 days), as described. Product was purified using C 2 reversed phase silica as described for PGH-9-PEG2000, yielding 104.5 mg (0.0188 mmol, 9%). TOF m/z 5572 (M+, 89%), 5528 (93), 5616 (84). Polydispersity of the PEG reagent resulted in a series of product peaks ranging from m/z 5044-5968 with 44 m/z increments. Repeat Synthesis (w/o chromatography) mPEG 5000 -NH 2 550 (1.66 mg 0.333 mmol) and PGH 9-OSu in DMF/DIPEA solution were reacted as before. Product was isolated by precipitation with ethyl ether (50 ml); centrifuged and solvent decanted, then dried under vacuum yielding 1.2 g (0.215 mmol, 71%).
oxohexane-6,1-diyl)]}bis{4-[(E)-2-(5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}thiophen-2-yl)-ethenyl]quinolinium} dibromide (bis-PGH-9-PEG3400)
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Polyoxyethylene bisamine (3,350 MW) (372 mg 0.111 mmol) was reacted with PGH-9-OSu and purified using C 2 reversed phase silica, as described for PGH-9-PEG2000, yielding 65 mg (0.0151 mmol, 7.5%). MALDI-TOF m/z 4329 (M+, 84%), 4373 (77), 4241 (81). Mass spectrum contained a 565 series of peaks ranging from 3935-4683 spaced at 44 m/z increments due to polydispersity of PEG group. 2-(5-{(E)-2-[4-(dibutylamino)phenyl]ethenyl}-thiophen-2-yl)ethenyl]-3,3-dimethyl-1-(6-(methoxypolyethylene glycol-570 5000-amino)-6-oxohexyl)-3H-indolium-5-sulfonate (PGH 10-PEG5000) TSTU (300 mg, 0.999 mmol) was added to a solution of PGH-10 (0.53 g, 0.666 mmol) in dimethylformamide (39 ml) and diisopropylethylamine (0.4 ml).
2-[(E)-
After 30 min, O-(2-575 aminoethyl)-O'methoxypolyethylene glycol -5,000 (3.55 g, 0.710 mmol) was added and the mixture was mixed for 3 days. Product remained at the origin with both C 18 -RP-TLC (2-propanol-water 
